Simulation of protein-imprinted polymers. 2. Imprinting efficiency.
Molecular imprinting allows the creation of artificial recognition sites in synthetic materials through polymerization and cross-linking in the presence of template molecules. Removal of the templates leaves cavities that are complementary to the template molecules in size, shape, and functionality. Although this technique is effective when targeting small molecules, attempts to extend it to larger templates, such as proteins, have failed to show similar success. Here we present the second report on our model simulation study of protein imprinting, in which we apply on-lattice Monte Carlo simulations for an imprinting process using radical polymerization of hydrogels as a simple model for protein-imprinted polymers (PIPs). In this part we focus on two gel types: PIPs and templated polymers (TPs), which are polymerized in the presence of charged and neutral proteins, respectively. We calculate the imprinting factor (IF) for gels formed at various conditions and compare it for both gel types. Our results show a significantly higher IF for PIPs, and though the strongest influence on IF is found to be the monomer concentration (Φ), charge concentrations on the protein and in solution also affect IF. The percolation limit of protein-sized pores is found to be a significant turning point for the effect of concentration of functional sites within the gels on IF.